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hfl(::~sllrcll-lc:llts  of 1 II(’ ]JI (IIJ(’I 1 i(’s of [:l;l\’it:ltic)ll:\l  l(:Ils(Is Ilavc tllc
]) OWC1’ t o  tell 11s Wll:it S,O1”[ (If IIlliv(ls(:  w(! Iivl: ill. ‘1’lIc  l~rigllt-
mtf kIIOWD rad io  l’;illsl(il]  lrill\;/\,l  avit:lt  iollal  1(?11s  I’KS 1830  2111,
wl)ilst obscured by ()!lI (;:[l;ix) :It o])t ic.:11 \\’:l\’(!lclI[:(lIs,  has rcccntly
])rovi(ld a lmsini  p,alax~r lt’{lsllif’t of ().X9 tll)ou[!,li  tl]c (Ietcctlion  of
]no]cxular  al)sorptio]]  ill tl)( IIlillilnctl c WaVCl)alI(12. YVC m])ort t,llc

dct, ection  of a ncw :II)SC)I  II{ io]~ ~t’attII(: , lIIost ]ikcly  {Iu(: to neutral
hydmgcm in a scxx)]](l  I (!(lsl~ij(  S\ TSteII-I :It Y,: :(). ] 9. l~ollow-u]) VIJII1
obsmvations have s}); klial 1:}’ r ( sol lrcxl tli(’  al)so]-])tio]l  and rcwea] it to
be conun]tratml  t,owaI{l tl)l’ N] , co]l]l):lct  C()]II])()lIc]It,  l)ut m o s t l y
covming tile lowm. sll]f;l((’  II) i}:llt ]1(:ss 1 ills. ‘1’llis IIC!JV il]fc)Illl:itic)l],
t,ogetlllc:r  with exist.ill~; e\ ’i(i(III(s( of tlic  uIIus LIal V],]]] radio struc-
ture aIId di f f icult ies iII ]llo(iclill~’.  the lcllsil]g  systcIIl,  ])oints  to the
Cxistmnm of a smol](l  l(!llhill~;  {::il:lxy alo IIg ollr lill(:-of-sip,ht  and iln-
])lics t.llat, I’KS 1830 2:1 “1 111:1>1 II(.: a (“01111)01111(1”  ~:l:ll’itl:itic)]lal  lens.

‘J’llc stroll{;, ~wl Otly, ii:il-s]  J(tlll] lll:i(lios)ll  l(:(:l)l{FJ  1830  211 Wasfoull(l
ill 1991 L o  b(: aIl l’;illst(’111 litI}’,/[;I:i\  Iiiti(l]l:il  101sl aII(l lcltlaills  t}Ic I)riglltcst
sllcl I o b j e c t  foun(l in tl](! 1:1{11() sl:l’ j,’ al II IIht 2 ord(:Is  of ll)a~,llitudc.  While
tllc  illtcrl)lctlatiC)ll  of t]I(I  S~)III(IL ,11-; ,  [1,1:)1’i(:itioll;ll  l(!IIs  lqoII(l  tJIc (Jalaxy3
is s(!curc, it lies ill a CJOW(I(X!  ;lI(I  III ,vi]y otx)curc(l ii(l(l (lose  to tlIc G a l a c t i c
c(:IItm  wld  so far a l l  (:11(.)IIs  III I[l(ltify  (J])ti(:al  coullt)cllmlts  (!itll(!r  f o r  tllc
l(!llsil][:  galaxy  01 tll(;  I(IIS(’(1 SWII(’C II;ivc 1)(1.(111 lllls~](:(cssf(lld’[’.  111 ])articular,
Lllc failure of optical II IraSIII(LI:I(IIt  L 10 fIIIIli S} I aIIy I(!dsllifts  lIas drivcll  t h e
sea rch  for these crit,ic;il  ])zII;ilJI,l,(Is  I)lto tlIc ladio  s])wtl(lIII.

‘1’lIc sylnlnctric  111011)1101[)[1,:  [If IL(! soIIIct, coln~)lisiIl{\  t\vo coln])act,  flat-
s]md]um coJnlmIIc IIt,s (d si)l]il  II I)l::}ltl](:ss  ](xatc(l  ()]I ()))])osil(:  si(l(:s  o f  a  1
arcscco IId ring)  ilnlllc(liatcl)’  sIIp,\I,(::;l< a cl(Is(’  ali{:lllllcllt of LIIc lmmxl  s o u r c e
bc]lill(]  LIIC ]ellsi)lg III;ISS. l\!IJI,CI\rL:I LtIc III is cvi(lml(x:  of ullusua]ly  lligll  IC)-
tatfioIl  lncasur(x  i)) sol II(’ ]J:IIL: (~1’ tlI(L soLIIc{” \\’lli(:l]  a]gu(:s  il]at tllc  lmlsitlg
p,alaxyis])lo})al)ly:j  {;~\’+)i(lls]ll;)l” ;IIId  SIl{I,p)mM tlI(: ])(~ssil)ility  of (Ictlcct,  ing
Inolccular  alm)q)t,ioll.

A(:cor(liIlgly\  \’(~t~ll(lcr[,[  )l~l: ii,, .I.lll ,(, }T OIJ ]() aII(l 1 1 JIIII(! 1995 for mlslliftcd

11] aIId 0 1 1  absor])tio)l”  }\ittl 11]( l’,l IkCS 6 4  III la(lio  t(:l(:s(o])(j as  ])art o f  a
coo]wrative  olmervatio)i  ]J](){I,III]IIIII }Vit]l t]l(! ]]rojr!(:t  ])]lo(!llix p,rOLI~)7. ‘]’}10
l’rojcct,  l’l)oc]lix  r(xx:i~’(1 alI(i : II II I;il l)lo(x!ssitlp,  c(lui])r]l(’11[  \vcI(! usd to cover

a fr(!qu(!llcy  I’arlg(!  o f  !):)5 10 l(i’/!J  h!llz$  IIi(:clJF ({)ll)])lrlj~(’]lti]lp,  a  ]~r(!vious
alml.~)tlioli s(!arc]l  ov(’I tlI(’  ~1~ (II ICI ~1 IaIIjI,( 400- 1000” M1lx at, Grcmll)atlk,
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alwrj)tioll  Sbyst, (!rn III 1 ‘1<S I 8:\ ) :~1 1 aJ](l i s  lj]olml)ly  111 almr])tioli  i]] an
illtcrv(~llillp,  ~,alaxy at a lr(lL Ilil I I II 1.1 9?G { ().()0()1. 1]) su])])()] t o f  this w c
Ilot(! Lllat tll(!l’(! arc 110 {’i!(;  )ll)p!  (“1  I ‘1(’s  1)( ’11 224(i  h4117,  tll(: I(!st fr(!quc!llcy

o f  our olmrw(l almr})l  it)tl  ]1” i) I)[I1(J1)[I,s  (() t  11(: z ().8{) syst(:l)l.  l“urtllcr,  wc
ol)s(!w(!(] the bri@]t  [;al;;  ( 1 i( s III (! SgI 112, oli 1<1 J aIId ll{C 10216 w i t h
Lllc 2(3 111 t[!l(!sco])[!  at IIol);kt  ( 1 .) hr.;’  {:11 fol :1 IJossil)lc  ulllis[c(] transition  a t ,

L)lis frcqumlcy,  an(] (1(!1(s[1((1 J] )1 IIi])), abov~:  ;II1 I Ins II(}isr  I(Lv(:I o f  d.] ‘/0 o f
LI)C colltilluuln.  Mo] C(N(I, (i,]] [I[,t(tioll :il)l)mls  to li( ill f[ollt  o f  tile  NII;
COIIIpOIJCIIL w}]i]st  t,]Ic y- [). }W Ilb:oi I)lioll  is :I])j)ar(lltly  Collfill((l  to tllc  SW
(x)l]l])ollcntlz.  our  aim]  IJtI(JIj  {( I( III{ ;IISO (Ils])lays Jdo(ity struct  urc Ilot s e e m

i]] L]]c x: ().89 alwr])tio]]  ]11~ III

‘1’llc illtcl])l(:t:ltliO1l  of t II{’ 1  I; t III+ ill fi~:ll]c “1 as 011 is ulllikcly  for two
] casol)s.  l“irstly,  the s] Ivct I:1 s I( !]’,  I, I:)IIC  of 1 Ilc ‘sat, cllito” l)lofiles  ty])ical  o f

C)]] almr])tioll  al]d scct)]][ll~.  v (’ M ]io (:vi(l(ll(:c  of at.wr])tiol)  at 1016 h411x
corrcs])ollding  to 111 at, t II(’ S;i III I I (’(IS ‘lift, wlli~]l  w: woul(l  cx])cct  to lJc clearly
~~isi])]~.  Ncj~]l~l C:iII t,]lis }),:  ;iII ),y[!lil,,,t:]]  1(’(olll~)illalioll”  ]illc  as }v(!  IVOU]d  ]laVC

dctfcctcd  Iilany  sucl I lill~:s  a(I~~:  i I III I]al](i :i]I(l  ditl ]IOtl
Wikli]ld  a]ld COII1l)[:I+ ([)11 { III,.) I,]JOI (  IIO ,:,i,lcl)cc o f  *nol(!cular

absorl)t)io]l ill l)l<S 183(1 Y] I :r 7 [1 I ~] ill t]l(,il SltSrJ’ 01)s(’1 ~’atiolls.  ]lowcvcr

Lllis  is not totally ullcx}I[.C((,  i ii ~ ‘ II( t IJtal  soli(l alJ~;lc  sul)t(l](ld  l)y tllc  source
at tjl]csc  hig]l frcque]](’lw  u S!IJI 11 I f.,l II IaS>J)  aIId lICIIC<!  tllc  ])mbability  of

illlmscctinp;  a dcmc 1111[11(  (III:!} ( lo~ll  aloIIg the lillc of si~,)lt  is l)rcsu]nably
quite modest.

‘J’ll(!  absorption]) featlll  l.’ }~.’(!ll I I I  fIy, urc 1 i:, V(:IY silni]al  ill Imth width  a n d
colu][)])  dcllsity to tlIal f(l~]ll,l  III tlII lens systc][l  02.18-1 3 5 ” (1 4, wl]icll  is coll-
vi]lcil]:,ly argtlecl  to:i]i:)rfl(l]ll  :11 al)or])tiol]  ill tllcl(:llsi]]{:[::~laxy,  ]nol)ablya

sl)ila] galaxy seen Il(ml]y  (’(1/’, (’.111. \’,T(: f~V(JIII  a Sjlllj]iil  illt(:l])lt:t,atic)ll for t,]IC

absor])tjioll  in 1’1<S 183(1 :)11,  v/!{l I lllclillc ofsi[’,ll(il  )((1((])  till[:scvc)alcol[l
c l o u d s  ill agas-rich  s])ilal ill / (I 1!1 ‘I’l)ct Jt~~f(!:]tlll(ss(:  (ll ill tllcabsor])tiol]
])rofilc lllay wc]l cor]cs})()])(i  10 tl,() : I,ilal  alt  Ilssccl]  llcally slll)(:r])oscd,  both
of  wl)i(:ll  ])artially ol)scut{’ II](I Ii]I[’, ;III(l OIIC of wl]i(:l~  C)IMIIICS  tllc  N}; COIII-
I)act  (:om~)onc]]t.  Sucli :) ]~i(’,{11( is ~IILil(!lj’ (ollsistcl)t  wit]]  tllc ])ropcrtics  o f
111 clollds  and galaxy (1-yJI:I]])Iv. II): ‘Ivc(l lvi(tliIl OIII OMII (;alaxy.

I1l(l(:l~(:l)(lcllt  cvi(lcllccit)~ :l(tl[l:l(:l  alJll?iill  lC)lll](()fl]l:  it(li:i l:l1c)Il~,tllcli1lc
o f  si[:}lt  i s  suggcstc(]  l)j t)~( )11:11 ,LI:III.v  lli[’,11 lotatiol]”  ltl(’aslllc s(wll ill tllc  h’]’;
(:olll]  )[)11cllt,6’1~.  l“1ll’t!ll(!ll  llol(’, ],, (,l}:.CIY(I(I (lc)i\rIiLIIIII  i]! l(Jtal  flux dcrlsit,yof

1’KS 1830- 211 l)dmv  I (;tl/ 1(’ ill~])l  (:ssi[l,lli!l(:ant  fl(,(:-fl(:(  alwll)il]p,  Illatcrial
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ol)scu)’itlp, t,llc  11011  -(:0111  ]);1(’1” ;.1 I II l.ilf(’ \vlli(ll  n i l  S  a St(!(:])  s~)(’(:tl’(1111  :Illd  (:alltlot

1)(! S(!lf- at )s01’1)(!(1  .
\Vllilc  L]](!  111 al)so]])lio[l”  1(IV  il’~ I 1 1<S 1 831) 211 illdi(at (:s t II(, l)rcscllcc  of

a @ aX~-SGd(!  I  Ila.%  at 7, () I!) 1 ‘i:, Ilo(:s 1101 ilifallil)lj  illl])ljr  o p-i(wi  t h a t
p;ravitatio]]al  lc]lsiIlg  is { :1):111~, I 11~1( it Lllis  1 (Xlsl]ift,  ally II I()](:  than it does
fol’ th(!  x= 0 . 8 9  Systclll. ‘I’II;  II l(ISIII,  iI (If s(J]II(  kiIl(l  is  Laki]]p,  ])lacc is  bcyoIk(l

(Iis])utc givm), f o r  cxal 11])1 (!, 1111’ :11(11 tit[]c (Iclay scclI  i]] tl]c flux (I(!llsity
1’, .v:~li:it,iol,s  of t,]l~ tlvo (,()][l}):lf,[  (’~llll!I(lll  ClltS a  ll~ost  ill]])]ol)al)lc  cfl’cct  in

alley Ilol]-lcl)scd illt,cll)l’(’tatii>rl. ][ ~HI:]Ils  ;i]llloSt,  (cl lain tll(’ICf OI’C, tllatl a t
least OIIC o f  tl)c t w o  rcdsl)ifl \)>l(III iii Y ().19 all(l z- 0.89 i s  ])artakillg in
tll(:l(:llsillg:ill(l  t,ll(:]cisf’l]l[l!(~  v\ I[l(I 1<”(: ftl; it I)otjll : ;yst ( ’ i l ls  II Iaj’ bc i]lvolvcd.

l“iwtly,  the lclIs cvill((s  :1 ( 111(’ !) IIa(l(m I(:al a])lmI;III  (x: at  l]igh lcsolu-
tio)l. \TIJl)l  i m a g e s  lll:ldI  (JJ’(1  ii ~1 \’(’i  ])(vio(l ‘x’]<) Snow 1,11(! s\4~ (:olIl])ml(!llt  to

I)(! ull](xolvcd  at  ~]13illiil](::i(t(l:  (1 ]( f]l(]t,io]l \\’llil(’ tl)(: NI I’; (:(J1ll])[)ll(HltJ S11OWS

a well resolved lillcar  sllll(:t  III( ‘ h i s  difl(:lt:llcc ill lIloI])lIolo:,J”  of tile  t w o
coln])ol](!llt,s  is too lollp,-lii’~xl  10 I)t (1( to ttl(’ (Ii ff(:ml(x:  i]] ])lol):q~atiol]  t,ilnes
t o  tflic t w o  co]n])o]lcl]ts,  (Lslilll:l’(’li  t(l lm I]() ]tlorc tjllal]  ii f(w tc]lsof (lays6’]7.
‘J’ll(!  l’csults 1)1’csc!ntc(l  11(!1(’ ;. II, I,wit  t)lat  till:  scco IId :il)sol])t,ioll  systeln  at
7,:-0.19 lnay  be rcsl)ol)sil)l(  {(]1 ttlis tlikill{:  (Iis]m]ity  ill tlI(I two i]na~,cs by
(:ausil]g  additio]lal IcIlsitlp, (~I:TtI lliolI of tll(’ N]’; illlwc, thus  fol)nil)g,  a coln-

])ound  ~,ravitationa]  10]]s, S(’{l)l  :11>, ilttCIIII)LS  to ]tlodcl l)l<S 1830- 211 with a
sill~;lc,  silnl)lc  g,ravit,  at,iollal ]l(ltllti:~ llaV(!iiClliCVMI olllylllo(lCStSll  CCCSS,”  and

IIavc ])IOdUCCd lnarkc(]ly  (lifl(l~ri  ]Ii[.)(lcls. ‘1’]lc II!o(](:]s  d(!vc]oj)cd  by Nair
d aLG all(l b y  Kochal]c]:  c{ d;)) fo[ (xaII]I)l(, difl”cl  ill a IIUIIII)(!l  of Inatcria]
ws])ccts,  not l eas t  iI1 t,llc ti]ll(,  <i(la~ lwt~iw:]]  tllc  t w o  co]ll]mct  coIn])oIIcIItx,
wllicll has tll(! O])]msit(:  sip,]}  ill [II(! “{iii I’ (:/ (Il. 1110(!(!1  to tl][lt ill fcnc(l flolll
t,ll(! Kocllanck d nl. IIIO(l(;l.

‘J’l](!  l)lcscllcco  fas(:(:()~t(~  lo:; ,ll[’,,)  :il:ixyill  t])issysl(l]l  :~(l(ls:\]lcxtI’:~]aycr

ofcol]l])lexity  t,[):~lly  lcl Jsill}l,  l~i((ll’1. 1 llis[~,~il:lxy  islik(!ly  t()illflll(:llc(:t  llcligllt
tl’ad tilllC thl’OU@l t]l(’ ~i: {’t I! IIl)ol  (’llt :Illd s O  IllllSt  ])(’ (: OllSid(:lCd  b(!fOI’C!  a
(lct(:llllill:ltiol]  of 11~ frorll  tl](’ t]l t c lay (al I l)c lIIadc. It is illl]mrtallt  tllcrc-
fom t o  e s t i m a t e  tjllc IIlaw :iIIIl  ,J[wil)ll  of tll(’ 7- 0.19 [;alaxy.  }1’(: ale unable
to obtail]  t h i s  il)for]nalio)l  fIOJI] (.)11!  data. llowcvm ])olali7,atioll  illlaf;cs o f
1’1<S 1830- 2 1 1  at two (II I[lOJ{ Ilr{l]cllcics t o  IIIaI) ]otatiol]  ]Il(:asurc woulcl

lid]) to l)illl)oillttllc  ])osili(jll  (1  [)1( II,alaxy.
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l“i~;urc 2: Our V1,II1 ct)]li i]]lll]]],  1111:1]:  of 1’1<S 1830- 211 (lcfo.  ‘1’lIc rcsLoring
l)(!~lll is  294 by 7 5 . ’ 2  111[1S  iill(l t Ill C(I:JtOUIS [iI(! {It 5 ,  [,, 1 0 , 2 0 , 4 0  and 80  YO

of  tllc  Itlap  ]x!ak wl]icll  is J 7’/ ,Iy 1)(L I)ca]ll.  Also SIIOWII II(:IC aIc the s]mctra
at, tll(:  ]>ositions of tllc  lJY(J  ((~111 illllli  li}~coll]l)o l]cllts” (ri[~llt).


